WAk Eo5 W WwoE T B ¥ i Vol. 44 No. 5
2022 49 A CHINA EARTHQUAKE ENGINEERING JOURNAL September, 2022

ARSCIE » R SR T A Ti ik 4 R TR SUPT RS B0 L ) i B2 f0 2 o MO BORUELAE 7 [0 ] M 8 TR 2 41, 2022, 44.(5) - 1151-1159.
DOI1:10.20000/7.1000-0844.20210608006

YU Wenzheng, WU Zonggian, YANG Ruixin,et al. Parameter determination of intensity envelope function based on the code for
seismic design of buildings[]].China Earthquake Engineering Journal, 2022, 44 (5):1151-1159.DOI: 10.20000/j. 1000-0844.
20210608006

ET(EFMBERITAE)EEEL R
SHEERR

AXE, XFRHK . HEKT, 2 F

(1. BB BE 5 TR, = BB 6502145 2. ZpE LR IRTBLL %P, = BH 652501
HWE: AT EREHSAHRXE)RAGREDSRZBXZ AB(F BRESHSFHLR XA )P
Mo E VAl A ik B A W B Sh A ik JE RS 4F AR B B R AR R Bl & B 2L JE ARt d R -4 st B 6 B R
Fo B P I, AARBE(E AR E R IE)P B Z B K GEAL ik B AR E ST o) E R A E P IE, M
WEREDRBEOCEABS R EFPEXZ T AREDNBEORSA BB AL TRAELLK
F A BA LI E D RBEAF TR E R AR AL (DR A0 2 E R4 5, mik E
BHAZ W & BB AR R ¢ AR RS o, B, TR R e K (M AR K
FoiX it E ARG ik BT R R LSRRG A PR B, THRER
BAGH ¢ WA (D) EERA LI E ST, e JESAL ik F Ao LT E A% s, B FEF KR
B 2%
X@EH. ATWED; RELKIK; ER; EPIE; WEHFH
FESES: TU352 MERARERD A XEHE: 1000-0844(2022)05—1151—09
DOI1:10.20000/7.1000-0844.20210608006
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Abstract: On the basis of the attenuation relation of ground motion parameters, the peak ground
acceleration, and the characteristic period of seismic acceleration response spectrum adopted in
the Seismic Ground Motion Parameters Zonation Map of China, the magnitude and epicentral
distance corresponding to different fortification intensity and design earthquake classification were
deduced in this paper. Then, the corresponding magnitude and epicentral distance were deter-

mined according to the peak acceleration of each fortification level given by the Code for Seismic
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Design of Buildings. Finally, the value of the intensity envelope function was calculated accord-

ing to its relation with the magnitude and epicentral distance, thus providing a reference for gen-

erating artificial ground motions based on the intensity envelope function. The parameter determi-

nation rule of intensity envelope function was also discussed: (1) With the increase in the fortifi-

cation intensity, the rising duration ¢, and the stable duration ¢, of the acceleration time-history

curve decrease, and the attenuation index ¢ increases; (2) With the increase in the ground motion

intensity and design earthquake classification, ¢, and ¢, increase, and ¢ decrease; (3) When gen-

erating artificial ground motion, the influence of fortification intensity should also be considered

aside from the influence of peak acceleration and design earthquake classification.

Keywords: artificial ground motion; intensity envelope function; magnitude; epicentral distance;

ground motion duration
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Fig.1 Schematic diagram of three-segment intensity

envelope function
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Fig.2 Calculation flow chart of intensity envelope parameters
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Table 1 Coefficients of attenuation relationship of ay

By ]

. A, B, C, D, E. O
FrifE 2
M<6.5 0.561 0.746  —1.925 0.956 0.462 0.236
M=6.5 2.501 0.448 —1.925 0.956 0.462 ’

R2 v RBXREH

Table 2 Coefficients of attenuation relationship of vy

=Y

e B, C, D, E. O
b i 22
M<6.5 —1.819 0.879 —1.731 0.956 0.462 0.271

M=6.5 0.425 0.533  —1.731 0.956 0.462

T, =21 & (3)
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Table 3 Calculation coefficients of characteristic period T,

ESies]

o A Br Cr Dr Er
*/F?’ﬁﬁj T T T T T
M<6.5  —2.380 0.133  0.194  0.956  0.462
M=>=6.5  —2.076 0.085  0.194 00956  0.462
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Table 4 Corresponding relationship between seismic fortification

intensity and design basic acceleration of ground motion
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Table 5 Corresponding relationship between seismic design

group and characteristic period
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Table 6 Magnitudes and epicentral distances of fortification
earthquakes in each seismic design group
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Fig.3 Illustration method of magnitude and

epicentral distance
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Table 7 Values of magnitude and epicentral distance under various earthquake levels
o A 725%4%&” _ %ﬁfiﬁ% _ _ lﬁlﬂy;lﬂ% _ ?@jﬂ% _
i 78 4321 F— 54l 5= 8- B =4 8—d Hd =4
Jin A 18 50 125
6 M 5.27 5.56 5.82 5.96 6.24 6.48 6.68 7.19 7.63
R 37.26 49.95 64.33 37.26 49.95 64.33 37.26 49.95 64.33
Jon 3 AE 35 100 220
7 0.10g M 5.36 5.66 5.93 6.1 6.38 6.77 6.89 7.42 7.90
R 25.48 34.99 46.59 25.48 34.99 46.59 25.48 34.99 46.59
i (. 55 150 310
7 0.15g M 5.44 5.75 6 6.19 6.47 6.9 7.07 7.61 8.00
R 19.6 27.55 36.39 19.6 27.55 36.39 19.60 27.55 34.77
Jon s {E 70 200 400
8 0.20g M 5.44 5.78 5.99 6.25 6.61 7 7.24 7.85 8.00
R 15.83 23.55 29.79 15.83 23.55 29.79 15.83 23.55 25.64
PIEEIEN 110 300 510
8 0.30g M 5.51 5.82 6.02 6.34 6.74 7.14 7.28 7.86 8.00
R 10.98 16.61 21.26 10.98 16.61 21.26 10.98 16.61 18.00
Jon A 140 100 620
9 M 5.47 5.77 5.96 6.4 6.84 7.23 7.37 7.92 8.00
R 7.85 12.08 15.7 7.85 12.08 15.7 7.85 12.08 12.52
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Table 8 Regression coefficients of relevant parameters of

intensity envelope function

ERL S i cs cs o
th —1.987  0.200 0.786 0.102
£ —2.349  0.304 0.683 0.085
¢ 1477  —0.222  —0.429 0.032
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Table 9 Values of intensity envelope parameters

bRkt SHeER EZT1Y 1 By b 7% TR
RlpE R A4 50—l ot =4 54l | =4 o4l | |

Jinig A 18 50 125
; PN t1 2.42 3.33 4.44 3.32 4.55 6.02 4.63 7.05 10.23
o ts 2.49 3.59 4.99 4.04 5.78 7.92 6.70 11.25 17.74
¢ 0.39 0.30 0.24 0.27 0.21 0.17 0.19 0.13 0.10

g A 35 100 220
7 o n 2.01 2.78 3.77 2.83 3.88 5.55 4.07 6.26 9.35
0.10g ﬁigfj‘ te 2.18 3.17 4.48 3.66 5.24 8.06 6.38 10.86 17.78
c 0.42 0.32 0.26 0.29 0.22 0.17 0.19 0.13 0.09

JonE (& 55 150 310
7 Nz 1.81 2.52 3.33 2.56 3.50 5.04 3.83 5.92 8.14
0.15g ﬁigfj‘ te 2.04 2.98 4.10 3.45 4.94 7.70 6.37 10.96 16.24
¢ 0.43 0.33 0.27 0.30 0.23 0.17 0.19 0.13 0.10

Jin A 70 200 400
8 o h 1.63 2.33 2.94 2.36 3.42 1.68 3.73 6.06 6.80
0.20g gﬁ;g& L 1.86 2.82 3.67 3.28 5.04 7.44 6.57 12.01 13.90
¢ 0.46 0.35 0.29 0.30 0.23 0.17 0.18 0.12 0.11

g AE 110 300 510
8 o n 1.43 1.98 2.47 2.09 3.03 4.13 3.21 5.07 5.63
0.30g ?ﬁz’g{éﬂ« ts 1.69 2.48 3.18 3.03 4.71 6.96 5.83 10.32 11.79
c 0.49 0.37 0.32 0.32 0.23 0.18 0.20 0.13 0.12

g AE 140 400 620
2 1.23 1.67 2.06 1.89 2.74 3.69 2.96 4.50 4.74
! gﬁig& 1.47 2.10 2.67 2.83 4.45 6.48 5.58 9.48 10.16
c 0.53 0.42 0.35 0.33 0.24 0.18 0.20 0.14 0.13
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